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A Additional Results of the Human Connectome Project Analysis

Figure A1 is the scatterplot of model outcome in the proposed ICA-CAP approach for each

gender×alcohol subgroup. For example, in component C1 (Figure A1a), we observe the differ-

ence between females and males among the alcohol users; as well as the difference between female

alcohol drinkers and female non-drinkers. Figure A2 is the scatterplot of the percentage of variation

explained by each component. Figure A3 presents the functional connectivity matrix of two sub-

jects with the highest and lowest model outcome in CAP-C1. One subject (Subject 82) is female

and a alcohol user, and the other one (Subject 86) is also female but claims no alcohol consump-

tion. From the figure, we observe difference in connectivity patterns , where Subject 86 has strong

functional connectivities in more IC pairs.

Figure A4 provides another view of the reconstructed brain maps of the five components from

the ICA-CAP approach. Regions with high positive (POS) and negative (NEG) loadings of each

component are presented separately.

A.1 Comparison between methods

For C1, we fit the edge-wise regression model on the two top loading ICs, IC1 and IC15, and

compare the results with CAP in Figure A5. The significance of the coefficients is consistent with

the results of C1. In C1, as the sign of IC1 and IC15 are opposite, the sign of the coefficients are

opposite to the edge-wise regression result.

A.2 Comparison between experimental sessions

To examine the reproducibility, the proposed approach is applied to all the four experimental

sessions (REST1 LR, REST1 RL, REST2 LR and REST2 RL) in HCP. The approach identifies

five components in REST1 LR, five components in REST1 RL, six components in REST2 LR, and
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(a) CAP-C1 (b) CAP-C2 (c) CAP-C3

(d) CAP-C4 (e) CAP-C5

Figure A1: Scatterplot for the five identified components from CAP after adjusting for age. Female-

NoAlcohol (blue solid circles): female alcohol non-drinkers. Male-NoAlcohol (red solid circles): male

alcohol non-drinkers. Female-Alcohol (blue solid squares): female alcohol drinkers. Male-Alcohol

(red solid squares): male alcohol drinkers.
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(a) All subjects (b) By group

Figure A2: Percentage of variation explained by the five identified components from ICA-CAP.

Blue solid circles: female alcohol non-drinkers; red solid circles: male alcohol non-drinkers; blue

solid squares: female alcohol drinkers; blue solid squares: male alcohol drinkers.

(a) Subject 82: female, alcohol user (b) Subject 86: female, no alcohol usage

Figure A3: Functional connectivity matrix of two subjects with the highest and lowest model

outcomes in CAP-C1.
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(a) C1-POS (b) C1-NEG (c) C2-POS (d) C2-NEG

(e) C3-POS (f) C3-NEG (g) C4-POS (h) C4-NEG

(i) C5-POS (j) C5-NEG

Figure A4: Reconstructed brain maps of the five components from the ICA-CAP approach. Regions

with high positive (POS) and negative (NEG) loadings of each component are presented separately.
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CAP-C1

IC1-IC15

Figure A5: A comparison of CAP components C1 with element-wise regression of IC1 and IC15.

Figures on the left panel shows the loading profile of the components/pairs, in the middle displays

the corresponding brain map, and on the right presents the estimate of the four comparisons with

95% confidence intervals. For the element-wise approach, the brain maps are superposition of the

two components with equal weights.
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four components in REST2 RL. Figure A6 presents the chord diagram of the correlations between

the components, where a connection indicates that the correlation between the two components

is over 0.5. From the figure, the correlations between the first components identified across all

sessions are relatively high (> 0.7), showing moderate reliability of the first component. Except

for C5 of REST2 LR, the rest components are correlated with at least one component identified

in another experimental session. This suggests a potential limitation of the proposed approach in

reproducing components across sessions.
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Figure A6: Chord diagram compares the similarity between the components identified from the

four experimental sessions in the HCP data. A connection indicates that the two components have

a correlation greater than 0.5. Correlations over 0.6 are labeled.
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